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a state of regular internal sliding (i.e. continuous change of shape) that portions of it at unit distance from the fixed plane shall move at unit velocity. I call fj, simply 'the viscosity.' Stokes derives its value for water from Coulomb's experiments on the oscillations of discs under water, when influenced by the elastic force of torsion. The rate of decrease of the arc of vibration is the subject of measurement. When this comes to bear a constant proportion to the amount of the arc at any time, the resistance must be proportional to the velocity simply, & the motion must be regular, free from eddies, and consisting of pure, steady, internal slipping or continuous change of shape by motions in circles parallel to the plane of the disc and having their centres in its axis. But I suspect the effect of eddies and irregularities cannot have been perfectly kept clear of, because the value of /LL deduced by Stokes seems too great. It is '82 x 10~6 when 1 square inch is the unit area and 1 inch head of water the unit pressure. Substituted in the preceding formula, this gives
(3 = 3000^
i
where D = 2r (the diameter of the tube).    Now it appears that
hDi
Poiseuille by pure experiment arrived at the theoretical law —j-;
I
and, reducing his formula to the units stated above I find it to be
Q = 3400 (1 + -03368£ + '000221^)-
I
This is 10 per cent, too great a discharge for Stokes's fi to allow, even at temperature 0° Cent. At 10° or 15°, the probable temperature of Coulomb's experiments, the discrepance would be considerably greater, as Poiseuille's result indicates a rapidly decreasing viscosity as temperature rises.
G. Hagen arrives at very nearly the same result, so far as the cases in which his tubes were long enough. His value at freezing for Q, is just 1 per cent, less than Poiseuille's. A libtle above 0° Cent, it will agree perfectly, and still higher it will be somewhat larger than Poiseuille's. This seems to confirm P.'s result and to show that Coulomb's gives too great viscosity.
On the other hand, Stokes finds that Dubuat's observations on the times of vibration of pendulums oscillating under water lead to considerably smaller value of p than Coulomb's, and 1 daresay may agree with Poiseuille's. But Bessel's results on pendulums agree very closely in the //, Stokes finds from them, with Coulomb's; and hence I suppose it was that Stokes preferred Coulomb. I want to give good information on this in the Book (Tait and Thomson's elements of Natural Philosophy) and I should